Transcriptome sequencing reveals phagocytosis as the main immune response in the pathogen-challenged sea urchin Strongylocentrotus intermedius.
The clarification of host immune responses to causative bacteria of spotting disease in the sea urchin Strongylocentrotus intermedius is vital to preventing and controlling this disease, especially to selective breeding for disease resistance. For this purpose, sea urchins were challenged with the causative bacterium Vibrio sp. to obtain spotting diseased and undiseased samples. We conducted next-generation sequencing to assess the key genes/pathways in control (CG), diseased (DG), and undiseased (UG) groups. A total of 454.1 million clean reads were obtained and assembled into 23,899 UniGenes with an N50 of 1359 bp, with 86.11% of them matching the genome sequence of the sea urchin S. purpuratus. A total of 8415 UniGenes were mapped to the non-redundant database. Salmon expression analysis revealed 725 significantly differentially expressed genes (DEGs) among CG, DG, and UG. These DEGs were enriched into 72 Kyoto Encyclopedia of Genes and Genomes (KEGG) pathways, including a core set of immune correlated pathways notably in the phagosome, vitamin digestion and absorption, Wnt signaling, and Notch signaling pathways. DG was evidently upregulated in these immune pathways and could enhance phagocytosis directly or indirectly. Thus, phagocytosis was the main coelomic cellular immune response in S. intermedius challenged by spotting disease causative bacterium. The expression patterns of 10 DEGs were confirmed via RT-qPCR, and the expression levels were consistent with the results of RNA-seq. Furthermore, 9899 SSRs were identified, and 123,692, 151,827, and 114,368 candidate SNPs were identified from CG, DG, and UG, respectively. These results provide basic information for our understanding of sea urchin antibacterial immunity.